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(54) ANTIFOULING HARD COATING MATERIAL COMPOSITION AND ARTICLE COATED 
THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a coated film exhibiting resistance to abrasion excellent 
enough to prevent a flaw and the coming-off of a filler when kept under a severe friction 
condition by incorporating as essential ingredients a tetrafunctional silicone resin containing a 
hydrolyzate of a tetrafunctional hydrolyzable organosilane and a filler. 
SOLUTION: This antifouling hard coating material composition comprises as essential 
ingredients a silicone resin composed solely of a tetrafunctional silicone resin containing a 
(partial) hydrolyzate of a tetrafunctional hydrolyzable organosilane represented by the formula: 
SiX4 (wherein X denotes the same or different hydrolyzable group) and at least one filler having 
an average primary particle size of 10-30 nm. The wt. ratio of the filler to the tetrafunctional 
silicone resin in terms of the solid content is 0.1 < fil I er/tetr afunctional silicone resin <4. The 
tetrafunctional hydrolyzable organosilanes are preferably tetrafunctional alkoxysilanes and the 
filler is preferably an inorganic oxide, and in particular, one which is an optical semiconductor. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1]Silicone resin and at least one sort of fillers are included as an essential ingredient, An 
antifouling property hard coating material constituent whose first [ an average of] particle 
diameter of said filler said silicone resin consists only of 4 organic-functions silicone resin 
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containing hydrolyzate (portion) of 4 organic-functions hydrolytic organosilane expressed with a 
following general formula (1), and is 10-30 nm. 

General formula SiX 4 — (1) 

(X shows a hydrolytic basis same or of a different kind here) 

[Claim 2]The antifouling property hard coating material constituent according to claim 1 in which 
said 4 organic-functions hydrolytic organosilanes are 4 organic-functions alkoxysilane. 
[Glaim 3]The antifouling property hard coating material constituent according to claim 1 or 2 in 
which said filler is an inorganic oxide. 

[Claim 4]The antifouling property hard coating material constituent according to claim 3 in which 
said inorganic oxide is an optical semiconductor. 

[Claim 5]Said filler is a sol-like filler which comes to carry out uniform dispersion of the filler to a 
mixed solvent of water, an organic solvent, or water and a hydrophilic organic solvent, This sol- 
like filler at the time of hydrolysis (portion) of 4 organic-functions hydrolytic organosilane. 
[ whether that reaction mixture is mixed and ] Or an antifouling property hard coating material 
constituent given in either to claims 1-4 which is introduced into a constituent by being mixed 
with generated 4 organic-functions silicone resin after hydrolysis (portion) of 4 organic-functions 
hydrolytic organosilane. 

[Claim 6]An antifouling property hard coating material constituent given in either to claims 1-5 
whose average dispersed particle diameter of said filler in the state where it distributed in an 
antifouling property hard coating material constituent is 10-200 nm. 

[Claim 7]An antifouling property hard coating material constituent given in either to claims 1-6 
whose wt. ratios of said filler to a condensation-compound equivalent unit of said 4 organic- 
functions silicone resin are a 0.1 <= filler / 4 organic-functions silicone resin <=4 on a solid 
content standard. 

[Claim 8]A paint article which equipped the surface of a substrate with a coating layer which 
becomes either to claims 1-7 from a cured coating film of an antifouling property hard coating 
material constituent of a statement. 

[Claim 9]The paint article according to claim 8 in which said substrate is a glass base material. 
[Claim 10]The paint article according to claim 9 which is the glass mirror substrate with which, 
as for said coating layer, said glass base material equipped a field of an opposite hand with a 
reflecting layer. 

[Claim 1 1]A paint article given in either to claims 8-10 whose thickness of said coating layer is 
0.1-0.5 micrometer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the antifouling property hard coating material 
constituent which can form the coat excellent in functions, such as the difficulty of getting 
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damaged of antifouling property, fog resistance, surface hardness, abrasion resistance, and the 

surface, and its paint article. 

[0002] 

[Description of the Prior Art]By applying to a base material surface the paint which contains a 
filler in the inorganic coating material which uses silicone resin as the main ingredients, and 
stiffening it, the method of forming the coat containing a filler into a silicone resin cured body is 
known, and it is applied to the various substrate. The thing using the optical semiconductor as 
the above-mentioned filler is also known. If an optical semiconductor is used as a filler, a various 
function will be given to a coat so that it may state below. That is, if the light (ultraviolet rays) of 
excited wavelengths (for example, 400 nm) strikes upon an optical semiconductor, it is known 
that active oxygen will occur (light catalytic). Since active oxygen can oxidize and disassemble 
an organic matter, into the material coated on the surface of the substrate, the paint containing 
an optical semiconductor, the carbon system dirt component (for example, the carbon fraction 
contained in the exhaust gas of a car.) adhering to the surface The self-cleaning effect which 
disassembles tar of tobacco, etc.; the antibacterial effect; mildewproofing effect etc. which 
prevent generating of the bacillus ingredient represented by the deodorant effect; Escherichia 
coli which decomposes the malodorous component represented by an amine compound and the 
aldehyde compound, and Staphylococcus aureus are expected. When ultraviolet rays hit the 
material which coated the paint containing an optical semiconductor on the surface of the 
substrate, an optical semiconductor by the photocatalyst effect. When the moisture adhering to 
the moisture or this material-list side in the air is made hydroxylation radical and this 
hydroxylation radical carries out decomposition removal of the organic matter (the thing adhering 
to this material-list side, and the thing contained all over this material-list side) etc. which crawl 
water, The angle of contact of the water to the surface of this material falls, this material-list 
side gets wet in water (familiarity), and the surface hydrophilicity (water wetting property) 
improved effect of becoming cheap also has it (references, such as JP,61-83106,A and 
W096/29375 gazette). From this surface hydrophilicity improved effect, the antifog effect that 
neither glass nor a mirror blooms cloudy with waterdrop easily is expected in an indoor member, 
and the antifouling effect by which adhering dirt is washed with storm sewage is expected in an 
outdoor member. There is also an antistatic function by the photocatalyst effect of an optical 
semiconductor in the material which coated the paint containing an optical semiconductor on the 
surface of the substrate, and an antifouling effect is expected also with this function. 
[0003]On the other hand, although there is a thing of one to 4 organic functions in silicone resin, 
if silicone resin of three or less organic functions is used, the surface hardness of a coat and 
abrasion resistance which are obtained will fall. Therefore, when the surface is polished, a crack 
is attached easily. If a crack is attached surface [ a part of ] when a glass base material is 
especially used as a substrate, the value as goods will be halved. Then, for the purpose of the 
surface hardness of a coat, and wear-resistant improvement this applicant for a patent, In the 
above-mentioned conventional paint which contains a filler previously in the inorganic coating 
material which uses silicone resin as the main ingredients, the thing using silicone resin of four 
organic functions as the main ingredients of silicone resin is developed, and patent application 
has already been carried out (Japanese Patent Application No. No. 292537 [ ten to ]). Since 
silicone resin of four organic functions is used for this paint as the main ingredients of silicone 
resin, even if an optical semiconductor is not used for it, the surface hardness of a coat and 
abrasion resistance not only improve, but it is effective in giving surface hydrophilicity to a coat 
and demonstrating the antifouling property by storm sewage washing, etc. 
[0004] 

[Problem(s) to be Solved by the Invention]However, the following problem was among the 
conventional paints which contain a filler in the inorganic coating material which uses as the 
main ingredients 4 organic-functions silicone resin mentioned above. If 4 organic-functions 
silicone resin is used as the main ingredients, the surface hardness of a coat and abrasion 
resistance which are obtained will improve, and generating of the crack which can be checked 
visually will be controlled, but. In the part placed under a severe friction condition (for example, 
there is much number of times of grinding with large load per unit area when grinding a paint film 
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surface), Abrasion proof performance is insufficient, therefore the crack which can be checked 
visually occurs, or, The very small crack which cannot be checked visually occurred, or the filler 
near the pole of a paint film surface was missing from the paint film surface by wear, and there 
was a case where the problem of the rate of the filler occupied near the paint film surface 
decreasing occurred. If the optical semiconductor near the pole of a paint film surface is missing 
from a paint film surface when an optical semiconductor is used especially as a filler, the 
photocatalyst performance as a coat will fall and photocatalyst performance will be deactivated 
finally. For example, in the glass base material or glass mirror substrate which needs a safe top 
and fog resistance, since the photocatalyst performance degradation by wear leads to the fall of 
safety, it is an important problem. 

[0005]Then, even if the technical problem of this invention is placed under a severe friction 
condition, there is in the antifouling property hard coating material constituent which can form 
the coat which demonstrates sufficient abrasion resistance, and gets damaged and lack of a filler 
does not generate easily, and providing the paint article. 
[0006] 

[Means for Solving the Problem]An antifouling property hard coating material constituent 
concerning this invention, Silicone resin and at least one sort of fillers are included as an 
essential ingredient, Said silicone resin consists only of 4 organic-functions silicone resin 
containing hydrolyzate (portion) of 4 organic-functions hydrolytic organosilane expressed with a 
following general formula (1), and the first [ an average of ] particle diameter of said filler is 10- 
30 nm. 

[0007]General formula SiX 4 — (1) 

(X shows a hydrolytic basis same or of a different kind here) 

"Hydrolysis (portion)" means "partial hydrolysis and/or hydrolysis" among this specification. A 
paint article concerning this invention is provided with a coating layer which consists of a cured 
coating film of an antifouling property hard coating material constituent concerning above- 
mentioned this invention on the surface of a substrate. 
[0008] 

[Embodiment of the Invention]Silicone resin which is one of the essential ingredients of the 
antifouling property hard coating material constituent of this invention, While consisting only of 4 
organic-functions silicone resin containing the hydrolyzate (portion) of 4 organic-functions 
hydrolytic organosilane and being used as binder resin and a film formation ingredient, It is an 
ingredient which brings fog resistance, the antifouling property by storm sewage washing, etc. to 
the coat by giving surface hydrophilicity (water wetting property) to the coat of an antifouling 
property hard coating material constituent The surface hydrophilicity given by the above- 
mentioned 4 organic-functions silicone resin does not need addition of an optical semiconductor. 
Therefore, even if it does not carry out UV irradiation, it is demonstrated from the time of film 
production. The above-mentioned coat is excellent in the difficulty of getting damaged of surface 
hardness, abrasion resistance, and the surface, etc. by use of 4 organic-functions silicone resin. 
[0009]As mentioned above, only 4 organic-functions silicone resin is used as silicone resin. If the 
thing of three or less organic functions is added as silicone resin, coat performances, such as 
the difficulty of getting damaged of the part, the above-mentioned surface hydrophilicity, storm 
sewage washing antifouling property, fog resistance, surface hardness, abrasion resistance, and 
the surface, will fall. If 4 organic-functions silicone resin contains the hydrolyzate (portion) of 4 
organic-functions hydrolytic organosilane, limitation in particular will not be carried out, for 
example, a solution form thing or a dispersion-liquid-like thing will also be available for the 
gestalt. 

[0010]What 4 organic-functions hydrolytic organosilane used as a raw material of 4 organic- 
functions silicone resin is expressed with said general formula (1) to is used. If it is a hydrolytic 
basis same or of a different kind as X in a general formula (1), limitation in particular will not be 
carried out, but an alkoxy group, an acetoxy group, an oxime group, an ENOKISHI group, an 
amino group, aminoxy, an amide group, etc. are mentioned, for example. Also in these, since it is 
easy to prepare the ease and paint of acquisition, an alkoxy group is preferred. That whose R is 
an alkyl group of the carbon numbers 1-8 also in an alkoxy group (OR group; R alkyl group), 
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When applying and stiffening the paint containing the ease of acquisition, and not only the ease 
of preparing of a paint but 4 organic-functions silicone resin obtained, it is desirable especially 
from points — a condensation reaction occurs easily and, as a result, it is easy to become a 
hard coat. As an example of the alkyl group of the above-mentioned carbon numbers 1-8, a 
methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a heptyl 
group, an octyl group, etc. are mentioned. Among the alkyl groups contained in an alkoxy group, 
about a with a carbon numbers of three or more thing, it may be a thing of straight chain shape 
like n-propyl group and n-butyl group, and may have branching like an isopropyl group, an 
isobutyl group, and t-butyl group. 

[001 1]As an example of said 4 organic-functions hydrolytic organosilane, although limitation in 
particular is not carried out, the alkoxysilane of four functionality, acetoxysilane, oxime silanes, 
hackberry gardenia fruit orchid species, aminosilanes, friend NOKISHI silanes, and amide silanes 
are mentioned, for example. Also in these, from it being easy to prepare the ease and paint of 
acquisition. Alkoxysilane is preferred and also in these alkoxysilane, The paint containing the 
ease of acquisition and not only the ease of preparing of a paint but 4 organic-functions silicone 
resin obtained is applied, When making it harden, especially the alkoxysilane whose R in [ points - 
- a condensation reaction occurs easily and, as a result, it is easy to become a hard coat — to ] 
an alkoxy group (OR group; R alkyl group) is an alkyl group of the above-mentioned carbon 
numbers 1-8 is preferred. 

[0012]As an example of 4 functionality alkoxysilane, although limitation in particular is not carried 
out, tetra alkoxysilane, such as a tetramethoxy silane, a tetraethoxysilane, tetra n-propoxysilane, 
tetra isopropoxysilane, and tetra~t~butoxysilane, is mentioned, for example. The organosilane 
compound generally called a silane coupling agent is also contained in alkoxysilane. 
[0013]Only one sort may be used for 4 organic-functions hydrolytic organosilane, and it may use 
two or more sorts together. 4 organic-functions silicone resin can be prepared by making it 
hydrolyze into 4 organic-functions hydrolytic organosilane by carrying out initial-complement 
addition of the catalyst etc. [ water and if needed ] as a hardening agent for example (portion), 
and making it prepoIymerHze. 

[0014]The quantity of the water used when 4 organic-functions hydrolytic organosilane is 
hydrolyzed (portion), Although limitation in particular is not carried out, if the mol equivalent ratio 
(H 2 0/X) of water (H 2 0) to hydrolytic basis (X) which 4 organic-functions hydrolytic organosilane 

has shows, for example, desirable — 0.3-5.0 — more — desirable — 0.35-4.0 — it is 0.4-3.0 still 
more preferably. When hydrolysis does not fully advance, but there is a tendency for a cured film 
to become weak, when the above-mentioned ratio is less than 0.3, and 5.0 is exceeded, there is 
a tendency which silicone resin gels for a short time. 

[0015]As a catalyst used if needed when 4 organic-functions hydrolytic organosilane is 
hydrolyzed (portion), although limitation in particular is not carried out, a point to its acid 
catalyst which shortens the time concerning the manufacturing process of an antifouling 
property hard coating material constituent is preferred. As an acid catalyst, although limitation in 
particular is not carried out, for example Acetic acid, chloracetic acid, Citrate, benzoic acid, 
dimethylmalonic acid, formic acid, propionic acid, a glutaric acid, acid sol-like fillers, such as 
inorganic acid; acidity colloidal silica, such as organic acid; chlorides, such as glycolic acid, maleic 
acid, malonic acid, toluenesulfonic acid, and oxalic acid, nitric acid, and halogenation Silang, and 
titanium oxide sol, etc. are mentioned — these — one sort — or two or more sorts can be used. 

[001 6]If needed, hydrolysis (portion) of 4 organic-functions hydrolytic organosilane may be 
warmed (it heats at 40-100 **), and may be performed. Hydrolysis (portion) of 4 organic- 
functions hydrolytic organosilane may be performed by diluting 4 organic-functions hydrolytic 
organosilane with a suitable solvent if needed. As such a diluent solvent (reactional solvent), 
although limitation in particular is not carried out, For example, methanol, ethanol, isopropanol, n- 
butanol, Lower aliphatic alcohol, such as isobutanol; Ethylene glycol, Ethylene glycol derivatives, 
such as ethylene glycol monobutyl ether and acetic acid ethylene glycol monoethyl ether; A 
diethylene glycol, Diethylene-glycol derivative [, such as diethylene-glycol monobutyl ether, ];, 
diacetone alcohol, etc. can be mentioned, and one sort or two sorts or more of things chosen 
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from the group which consists of these can be used. It can use together with these hydrophilic 
organic solvents, and one sort, such as toluene, xylene, hexane, heptane, ethyl acetate, butyl 

acetate, methyl ethyl ketone, methyl isobutyl ketone, and methylethyl ketoxime, or two sorts or 
more can be used. 

[001 7]the weight average molecular weight (Mw) of 4 organic-functions silicone resin used by 
this invention is polystyrene conversion — desirable — 500-100,000 — more — desirable — 
800-30,000 — it is 1,000-10,000 still more preferably. If weight average molecular weight is less 
than 500, the coat which has sufficient surface hardness will not be obtained, or, When the cure 
shrinkage in the case of the condensation polymerization of 4 organic-functions silicone resin is 
large, a coat has after hardening a tendency a crack becomes easy to generate and 100,000 is 
exceeded, there is a tendency for distribution of a filler to become difficult. 
[0018]As for pH of 4 organic-functions silicone resin, it is preferred to be adjusted within the 
limits of 0.5-6. If pH is this within the limits, within the limits of the aforementioned molecular 
weight, it is stabilized and 4 organic-functions silicone resin can be used. The period which can 
be used from the time of antifouling property hard coating material constituent preparation since 
the stability of 4 organic-functions silicone resin is bad as pH is outside this range will be 
restricted. Although not limited, when pH becomes less than 0.5 after composition of 4 organic- 
functions silicone resin, here especially a pH control method, for example, For example, what is 
necessary is just to adjust using acid reagents, such as chloride, for example, also when what is 
necessary is just to have adjusted to pH of said within the limits using basic reagents, such as 
ammonia, and pH exceeds six. Depending on pH, while the molecular weight has been small, a 
reaction does not progress to reverse, but when it takes time to make said molecular weight 
range reach, 4 organic-functions silicone resin may be heated and a reaction may be promoted, 
and after lowering pH with an acid reagent and advancing a reaction, it may return to 
predetermined pH with a basic reagent. 

[0019]The filler contained in the antifouling property hard coating material constituent of this 
invention as an essential ingredient with 4 organic-functions silicone resin is used for the various 
purpose of improving the surface smoothness and crack resistance which make still higher 
hardness of the cured coating film of this constituent. As a filler, although limitation in particular 
is not carried out, organic system fillers, such as inorganic system fillers, such as inorganic 
oxides, such as silica and an optical semiconductor, and carbon black, etc. are mentioned, for 
example. Also in these, an inorganic oxide is preferred especially from points, such as chemical 
stability, such as solvent resistance and acid resistance, dispersibility to the inside of 4 organic- 
functions silicone resin, and the abrasion resistance of cured coating. One sort of fillers may be 
used and may be used together two or more sorts. 

[0020]As said silica, limitation in particular is not carried out but can use a publicly known thing. 
As well as other fillers, limitation in particular may not be carried out, for example, the form or 
sol-like form (colloidal silica) of a granular material may be sufficient as it so that the gestalt of 
the silica at the time of introducing into an antifouling property hard coating material constituent 
may be mentioned later. As the above-mentioned colloidal silica, although limitation in particular 
is not carried out, it can use organic solvent dispersibility colloidal silica of non-drainage 
systems, such as water dispersibility or alcohol, for example. Generally, such colloidal silica 
contains the silica as solid content 20 to 50% of the weight, and can determine silica loadings 
from this value. In using water dispersibility colloidal silica, The water which exists as ingredients 
other than solid content in the colloidal silica, hydrolysis (portion) of 4 organic-functions 
hydrolytic organosilane which is a raw material of 4 organic-functions silicone resin — it can use 
(added to the amount of the water used in the case of hydrolysis (portion)) — it can use as a 
hardening agent of an antifouling property hard coating material constituent. Water dispersibility 
colloidal silica can usually be easily obtained as a commercial item, although made from water 
glass. Organic solvent dispersibility colloidal silica can be easily prepared in replacing the water 
of said water dispersibility colloidal silica by an organic solvent. Such organic solvent 
dispersibility colloidal silica as well as water dispersibility colloidal silica can be easily obtained as 
a commercial item. In organic solvent dispersibility colloidal silica, the kind of organic solvent 
which colloidal silica is distributing, Although limitation in particular is not carried out, for 
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example Methanol, ethanol, isopropanol, Lower aliphatic alcohol, such as n~butanol and 
isobutanol; Ethylene glycol, Ethylene glycol derivatives, such as ethylene glycol monobutyl ether 
and acetic acid ethylene glycol monoethyl ether; A diethylene glycol, Diethylene-glycol derivative 
[, such as diethylene-glycol monobutyl ether, ];, diacetone alcohol, etc. can be mentioned, and 
one sort or two sorts or more of things chosen from the group which consists of these can be 
used. It can use together with these hydrophilic organic solvents, and one sort, such as toluene, 
xylene, hexane, heptane, ethyl acetate, butyl acetate, methyl ethyl ketone, methyl isobutyl 
ketone, and methylethyl ketoxime, or two sorts or more can be used. 

[0021]Since the antifouling property hard coating material constituent of this invention makes 
surface hydrophilicity of the coat formed still higher by a photocatalyst effect or maintains it for 
a long period of time while it obtains the various function by the photocatalyst effect described 
later, it is preferred that an optical semiconductor is included as said filler. As an optical 
semiconductor, although limitation in particular is not carried out, for example Titanium oxide, A 
zinc oxide, tin oxide, iron oxide, zirconium oxide, tungstic oxide, Chrome oxide, molybdenum 
oxide, ruthenium oxide, a germanium dioxide, Lead oxide, cadmium oxide, copper oxide, vanadium 
oxide, niobium oxide, tantalum oxide, Strontium titanate besides metallic oxides, such as 
manganese oxide, cobalt oxide, oxidation rhodium, nickel oxide, and rhenium oxide, etc. is 
preferred at the point that the effect which promotes hardening (hardening at low temperature 
including especially ordinary temperature) of a coat is also acquired. Also in these, the above- 
mentioned metallic oxide is easily preferred practical at an available point, and titanium oxide is 
preferred also especially in a metallic oxide in respect of the photocatalyst performance, 
hardening promotion performance, safety, the ease of acquisition, and cost. When using titanium 
oxide as an optical semiconductor, while a crystal form is [ be / using what is an anatase 
(anatase type) / photocatalyst performance and hardening promotion performance / it / the 
strongest ] moreover revealed for a long period of time, photocatalyst performance and 
hardening promotion performance are preferred at the point revealed more for a short time. 
[0022]One sort of optical semiconductors may be used and may be used combining two or more 
sorts. It is usable if the thing used as the raw material of an optical semiconductor is also a thing 
in which the character of an optical semiconductor is shown eventually. If the light (ultraviolet 
rays) of excited wavelengths (for example, 400 nm) is irradiated with an optical semiconductor, it 
is publicly known to generate active oxygen (light catalytic). Since active oxygen can oxidize and 
can make an organic matter disassemble, the characteristic is used, the carbon system dirt 
component (for example, the carbon fraction contained in the exhaust gas of a car.) adhering to 
a paint article The self-cleaning effect which disassembles tar of tobacco, etc.; the antibacterial 
effect; mildewproofing effect etc. which prevent generating of the bacillus ingredient represented 
by the deodorant effect; Escherichia coli which decomposes the malodorous component 
represented by an amine compound and the aldehyde compound, and Staphylococcus aureus can 
be acquired. By carrying out decomposition removal of the dirt in which the optical 
semiconductor made water hydroxylation radical by that photocatalyst effect, and this 
hydroxylation radical adhered to the paint film surface, such as an organic matter which crawls 
water, if ultraviolet rays hit the coat containing an optical semiconductor, The hydrophilic nature 
(wettability) of the coat to water improves further, and the fog resistance in which neither glass 
nor a mirror blooms cloudy with waterdrop easily, the antifouling property by storm sewage 
washing, etc. are effective in being obtained on a higher level or being maintained for a long 
period of time. 

[0023]The antistatic function by the photocatalyst effect of an optical semiconductor also 
occurs, and an antifouling effect improves further also with this function. For example, if the coat 
containing an optical semiconductor is irradiated with ultraviolet rays, the antistatic effect will be 
revealed because the surface resistance value of a coat falls by operation of the optical 
semiconductor contained in this coat, and a paint film surface will become further difficult to 
become dirty. When ultraviolet rays are irradiated by the optical semiconductor content coat, it 
has not been checked clearly yet by what kind of mechanism the surface resistance value of a 
coat falls, but it is thought that the surface resistance value of a coat falls in the electron 
generated by UV irradiation and a hole acting. 
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[00 2 4] If metal is supported on the surface of the optical semiconductor, the photocatalyst effect 
of an optical semiconductor will become higher. Although the mechanism has not been checked 
clearly yet, by supporting metal on the surface of an optical semiconductor, the charge 
separation of an optica! semiconductor is promoted and it is considered that it is related that the 
disappearance establishment of an electron and a hole generated according to charge separation 
becomes small. 

[0025]As metal which may be supported on the surface of an optical semiconductor, silver, 
copper, iron, nickel, zinc, platinum, gold, palladium, cadmium, cobalt, rhodium, a ruthenium, etc. 
are preferred at the point of promoting the charge separation of an optical semiconductor more, 
for example. Two or more sorts may be sufficient as one sort of metal supported. Although 
limitation in particular is not carried out, as for a metaled holding amount, it is preferred that it is 
0.1 to 10 % of the weight to an optical semiconductor for example, and it is more preferred that it 
is 0.2 to 5 % of the weight. When a holding amount is less than 0.1 % of the weight, even if there 
is a tendency for the support effect not to fully be acquired and it supports exceeding 10 % of 
the weight, an effect seldom increases but there is a tendency for problems, such as 
discoloration and performance degradation, to occur conversely. 

[0026]Especially as the metaled support method, although not necessarily limited, the dipping 
method, the impregnating method, a photoreduction method, etc. are mentioned. As a filler, the 
clay bridging body which inserted the optical semiconductor between layers may be used. It is 
because an optical semiconductor distributes in the shape of a particle between layers and 
photocatalyst performance improves. If the distribution to an antifouling property hard coating 
material constituent is possible for powder, particle powder, a solution distribution sol particle, 
etc., a filler usable with this invention, Although the thing of what kind of gestalt may be used, if 
it has the shape of sol, especially the shape of pH seven or less sol, when hardening uses it 
more for a short time, progressing, it excels in convenience. 

[0027]As carrier fluid for distributing a filler in an antifouling property hard coating material 
constituent, if a filler can be distributed uniformly, limitation in particular is not carried out but 
can use any solvent of a drainage system and a non-drainage system. As a drainage system 
solvent usable as carrier fluid of a filler, Although limitation in particular is not carried out, for 
example A hydrophilic organic solvent besides a water independent, for example, methanol, 
ethanol, isopropanol, and n-butanol. Lower aliphatic alcohol, such as isobutanol; Ethylene glycol, 
Ethylene glycol derivatives, such as ethylene glycol monobutyl ether and acetic acid ethylene 
glycol monoethyl ether; A diethylene glycol, Diethylene-glycol derivatives, such as diethylene- 
glycol monobutyl ether; the mixed solvent of at least one sort and water, such as diacetone 
alcohol, can be used. Also in these drainage system solvents, a water-methanol mixed solvent is 
preferred in respect of the dispersion stability of a filler, and the drying property of carrier fluid 
after spreading. 

[0028]It can also be made to serve as the function of the acid catalyst which is an example of a 
catalyst used for this if needed at the time of hydrolysis of 4 organic-functions hydrolytic 
organosilane, using the sol of a drainage system as the above-mentioned sol-like filler. As a 
nonaqueous solvent usable as carrier fluid of a filler, although limitation in particular is not 
carried out, it can use at least one sort of organic solvents selected, for example from the 
groups which consist of the above-mentioned hydrophilic organic solvent and hydrophobic 
organic solvents, such as toluene and xylene. Also in these nonaqueous solvents, methanol is 
preferred in respect of the dispersion stability of a filler, and the drying property of carrier fluid 
after spreading. 

[0029]The organic solvent mentioned above although especially the filler was not necessarily 
limited, In or the form of a sol-like filler where it comes to carry out uniform dispersion of the 
filler to the mixed solvent of water and a hydrophilic organic solvent. At the time of hydrolysis 
(portion) of 4 organic-functions hydrolytic organosilane. [ whether it mixes to the reaction 
mixture, and ] Or it is preferred to introduce into an antifouling property hard coating material 
constituent in respect of the film formability of this constituent, and the simplification of a 
manufacturing process by mixing with generated 4 organic-functions silicone resin after 
hydrolysis (portion) of 4 organic-functions hydrolytic organosilane. However, it is not limited to 
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this. For example, the filler of powder state may be introduced into an antifouiing property hard 
coating materiat constituent by making a dispersion machine distribute directly in 4 organic- 
functions silicone resin. 

[0030]While securing the smooth nature of the surface at the time of applying an antifouiing 
property hard coating material constituent to a glass base material etc. and glossiness, and the 
transparency of a coat as a filler, Even if placed under a severe friction condition, sufficient 
abrasion resistance is demonstrated, and in order to obtain the coat which lack of the filler from 
the crack of a paint film surface and the paint film surface by wear does not generate easily, that 
whose first [ an average of ] particle diameter is usually 10-30 nm is used. When the first [ an 
average of] particle diameter of a filler is less than 10 nm, the effect of raising the intensity and 
surface hardness of a coat is weak, the abrasion resistance of a coat is inferior, and there is a 
tendency to become that it is easy to get damaged, or for a filler to be easily missing from a 
paint film surface by wear. . On the other hand, if it exceeds 30 nm, the smooth nature of a base 
material surface and glossiness will be lost. It is unsuitable for the glass base material which has 
tendencies — transparency with a perfect coat is hard to be acquired (a part of light which 
penetrates a coat diffuses, and the phenomenon which becomes cloudy a little occurs) — and 
for which surface smooth nature and glossiness, and a safe top and fog resistance are needed. 
[0031] 10-200 nm of average dispersed particle diameters of the filler in the state where it 
distributed in the antifouiing property hard coating material constituent are 10-100 nm more 
preferably. When the average dispersed particle diameter of a filler is less than 10 nm, the effect 
of raising the intensity and surface hardness of a coat is weak, If the abrasion resistance of a 
coat is inferior, there is a tendency to become that it is easy to get damaged, or for a filler to be 
easily missing from a paint film surface by wear and it exceeds 200 nm, It is unsuitable for the 
glass base material in which the smooth nature of a base material surface and glossiness are 
lost, which has tendencies — transparency with a perfect coat is hard to be acquired (a part of 
light which penetrates a coat diffuses, and the phenomenon which becomes cloudy a little 
occurs) — and for which surface smooth nature and glossiness, and a safe top and fog 
resistance are needed. 

[0032]Although limitation in particular is not carried out, the wt. ratio of the filler to the 
condensation-compound equivalent unit of 4 organic-functions silicone resin of the loadings of a 
filler is a solid content standard, for example, It is preferred that it is a 0.1 <= filler / 4 organic- 
functions silicone resin <=4, it is more preferred that it is a 0.2 <= filler / 4 organic-functions 
silicone resin <=3, and it is still more preferred that it is a 0.5 <= filler / 4 organic-functions 
silicone resin <=2. When there is a tendency for the addition effect of a filler to be fully hard to 
be acquired if the above-mentioned ratio is less than 0.1 and 4 is exceeded, there is a tendency 
for becoming easy to generate a crack and coat performance to fall. 

[0033]Especially as a method of distributing a filler uniformly in an antifouiing property hard 
coating material constituent, it is not limited and the various usual dispersion methods using a 
homogenizes DISUPA, a paint shaker, a bead mill, etc. can be used, for example. Drying 
temperature of carrier fluid after spreading is not carried out, either, but especially the limitation 
should just set it up suitably according to the kind of carrier fluid, the surface hardness of the 
coat for which it asks, abrasion resistance, etc. 

[0034]The antifouiing property hard coating material constituent of this invention, When carrying 
out heat cure, it is not necessary to include a curing catalyst but, and by promoting the 
condensation reaction of 4 organic-functions silicone resin, hardening of a coat can be promoted 
or a curing catalyst can be included further if needed the making it harden also at ordinary 
temperature purpose. As a curing catalyst, although limitation in particular is not carried out, for 
example Alkyl titanates; tin octylate, Carboxylic acid metal salt, such as dibutyltin dilaurate and 
dioctyl tin dimaleate; Dibutyl amine 2-HEKISOETO, Carboxylic acid quarternary ammonium salt, 
such as amine salt; acetic acid tetramethylammonium, such as dimethylamine acetate and 
ethanolamine acetate; Amines, such as tetraethyl pentamine, Amine system silane coupling 
agents, such as N-beta-aminoethyl gamma-aminopropyl trimethoxysilane and N-beta-aminoethyl 
gamma-aminopropyl methyl dimethoxysilane; P-toluenesulfonic acid, Aluminium compounds, such 
as acids; aluminum alkoxides, such as phthalic acid and chloride, and aluminum chelate; Lithium 
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acetate. Alkali metal salt, such as potassium acetate, formic acid lithium, sodium formate, 
potassium phosphate, and a potassium hydrate; Tetraisopropyl titanate, Titanium compounds, 
such as tetrabuthyl titanate and titanium tetra acetySacetonate; halogenation Silang, such as 
methyltrichlorosilane, dimethyidichlorosilane, and a trimethyl monochloro silane, is mentioned. 
However, if effective in the promotion of the condensation reaction of 4 organic-functions 
silicone resin other than these, there will be no restriction in particular, 

[0035]When the antifouling property hard coating material constituent of this invention also 
includes a curing catalyst, the quantity is a solid content standard and is 5% or less more 
preferably 10 or less % of the weight to the condensation-compound equivalent unit of 4 
organic-functions silicone resin. If it exceeds 10 % of the weight, the storage stability of an 
antifouling property hard coating material constituent may be spoiled. The antifouling property 
hard coating material constituent of this invention, By carrying out ordinary temperature neglect 
of whether it heats at low temperature 100 or less using a curing catalyst, the functional 
groups (for example, OR group, OR group and OR group, an OH radical, an OH radical, an OH 
radical, etc.) which 4 organic-functions silicone resin has carry out a condensation reaction, and 
they form cured coating. Therefore, such an antifouling property hard coating material 
constituent is hardly influenced by humidity, also when hardening at ordinary temperature. If 
heat-treatment at not less than 100 ** is performed, even if it does not use a curing catalyst, a 
condensation reaction can be promoted and cured coating can be formed. 
[0036]Additive agents, such as a leveling agent, an ultraviolet ray absorbent, coloring matter, 
paints, and a conducting agent, may be contained in the antifouling property hard coating 
material constituent within limits which do not have an adverse effect on the effect of this 
invention. The antifouling property hard coating material constituent of this invention can be 
diluted and used with various organic solvents if needed from the ease of handling. The kind of 
organic solvent can be suitably selected according to the size etc. of the kind of organic group 
which 4 organic-functions silicone resin has, or the molecular weight of 4 organic-functions 
silicone resin. As such an organic solvent, although limitation in particular is not carried out, for 
example Methanol, Lower aliphatic alcohol, such as ethanol, isopropanol, n-butanol, and 
isobutanol; Ethylene glycol, Ethylene glycol derivatives, such as ethylene glycol monobutyl ether 
and acetic acid ethylene glycol monoethyl ether; A diethylene glycol, Diethylene-glycol 
derivatives, such as diethylene-glycol monobutyl ether; It reaches, Toluene, xylene, hexane, 
heptane, ethyl acetate, butyl acetate, methyl ethyl ketone, methyl isobutyl ketone, methylethyl 
ketoxime, diacetone alcohol, etc. can be mentioned, and one sort chosen from the group which 
consists of these, or two sorts or more can be used. Restriction in particular does not have a 
dilution rate in an organic solvent, and it should just determine a dilution rate suitably if needed. 
[0037] Limitation in particular is not carried out but the method of manufacturing the antifouling 
property hard coating material constituent of this invention should just mix each ingredient using 
a usual method, a device, etc. Limitation in particular is not carried out regardless of the solid 
state etc. of liquids, such as a thing liquefied in itself about the gestalt of each ingredient at the 
time of introducing into an antifouling property hard coating material constituent, a solution 
which dissolves in a solvent, dispersion liquid distributed in carrier fluid, a granular material, etc. 
When introducing each ingredient in the form of a solution or dispersion liquid, as the solvent or 
carrier fluid, the mixture of water, an above-mentioned organic solvent, or water and an above- 
mentioned organic solvent can be used, for example. Each ingredient may be added separately, 
or all the ingredients may be mixed [ since two or more ingredients are mixed beforehand it may 
mix with the remaining ingredients, or ] simultaneously, and limitation in particular is not carried 
out about the addition, mixed stage, etc. 

[0038]The method of applying the antifouling property hard coating material constituent of this 
invention, Not the thing limited especially but brush coating, a spray coat, The various usual 
coating methods, such as immersion (it is also called dipping and dip coating), a roll coat, a flow 
coat (flow-coating painting method which passes and paints a paint from the upper part of the 
part of a substrate to be painted), a curtain coat, a knife coat, a spin coat, and a bar coat, can be 
chosen. 

[0039]About the curing method of the coat of the antifouling property hard coating material 
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constituent of this invention, what is necessary is just to use a publicly known method, and 
limitation in particular is not carried out. Limitation in particular is not carried out but the 
temperature in the case of hardening can also take ordinary temperature - the range with wide 
cooking temperature according to the cured coating performance for which it asks, the heat 
resistance of a filler and a substrate, etc. The thickness of the cured coating film formed from 
the antifouling property hard coating material constituent of this invention, While demonstrating 
the various function of a coat more effectively or shortening cure time in ordinary temperature 
more, for example although what is necessary is just about 0.1-0.5 micrometer in order for 
neither a crack nor exfoliation to occur, In order to be stuck to a cured coating film and to hold 
it stably in the long run, 0.1-0.4 micrometer is preferred and 0.15-0.3 micrometer is more 
preferred. 

[0040]As a substrate (it is also a substrate used for the paint article of this invention) with which 
the antifouling property hard coating material constituent of this invention is applied, Although a 
various substrate can be used and limitation in particular is not carried out regardless of 
inorganic matter and organicity, a transparent substrate is preferred from the point of employing 
effectively efficiently the antifouling property which was excellent in the coat formed from this 
constituent, for example, fog resistance, etc. As a transparent substrate, although limitation in 
particular is not carried out, a glass base material etc. are mentioned, for example. Especially use 
of a glass base material not only in the antifouling property which was excellent in the coat 
formed from the antifouling property hard coating material constituent of this invention, and fog 
resistance, Since outstanding abrasion resistance under high surface hardness and a severe 
friction condition, the surface difficulty of getting damaged, the lack tightness of the filler from 
the surface by wear, etc. about the coat can be employed efficiently effectively, it is desirable. 
[0041 ]As a glass base material, although limitation in particular is not carried out, sodium glass, 
Pyrex glass, silica glass, alkali free glass, etc. are mentioned, for example. A glass base material 
may be a plate of these glass, its Plastic solid, or the construct provided with those at least one 
in part. The glass mirror substrate provided with the reflecting layer may be sufficient as a glass 
base material. In the case of this glass mirror substrate, the coating layer which consists of 
cured coating of an antifouling property hard coating material constituent is usually formed in the 
field of an opposite hand with the above-mentioned reflecting layer. Although the material which 
constitutes a reflecting layer may be the same as that of a publicly known glass mirror substrate 
conventionally and limitation in particular is not carried out, chromium, aluminum, silver, etc. are 
mentioned, for example. 
[0042] 

[Example]Hereafter, an example and a comparative example explain this invention in detail. 
Among an example and a comparative example, unless it refuses in particular, a "part" expresses 
a "weight section" and "% of the weight" is expressed aH"%" of all. By GPC (gel permeation 
chromatography), using HLC8020 of TOSOH CORP. as a measuring apparatus kind, with 
standard polystyrene, the molecular weight of 4 organic-functions silicone resin prepared the 
analytical curve, and measured it as the reduced property. The first [ an average of ] particle 
diameter of the filler was measured by TEM (transmission electron microscope). The average 
dispersed particle diameter of the filler was measured by DLS (a dynamic-light-scattering 
photometer, model DLS-700, Otsuka Electronics Co., Ltd. make). This invention is not limited to 
the following example. 

[0043]Below, the coating material composition of each example is prepared first. 

Then, the cured coating film was formed using these coating material compositions, and the 

performance was evaluated. 

[Preparation of a coating material composition] : 208 copies of <Example 1> tetraethoxysilanes 
were diluted with 356 copies of methanol, and 18 copies of water and 18 copies of 0.1 N chlorides 
were added and stirred further. 4 organic-functions silicone resin solution was obtained by 
heating the obtained liquid in a 60 ** thermostat for 2 hours, and adjusting the weight average 
molecular weight (Mw) of 4 organic-functions silicone resin which is a resultant to 950. 
subsequently, this 4 organic-functions silicone resin solution — as an optical semiconductor 
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filler — titanium oxide hydrosol (a trade name "PC-201 ".) After adding the Titan Kogyo K.K. 
make, the solid content of 25%, and the first [ an average of ] particle diameter of 20 nm so that 
a filler / 4 organic-functions silicone resin (condensation-compound conversion) weight ratio 
may be set to 1.0, By diluting with methanol so that total solids may be 5%, the antifouling 
property hard coating material constituent containing optical semiconductor filler mixing 4 
organic-functions silicone resin was obtained. The average dispersed particle diameter of the 
optical semiconductor filler in this constituent was 105 nm. 
[0044] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 0.6 and 4 
organic-functions silicone resin 950 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio First [ an average of ] particle diameter of 1.0 
and a filler 208 copies of 20-nm <example 2> tetraethoxysilanes are diluted with 356 copies of 
methanol, Furthermore, 18 copies of water and 18 copies of 0.1 N chlorides were added and 
stirred. 4 organic-functions silicone resin solution was obtained by heating the obtained liquid in 
a 60 ** thermostat for 2 hours, and adjusting the weight average molecular weight (Mw) of 4 
organic-functions silicone resin which is a resultant to 950. subsequently, this 4 organic- 
functions silicone resin solution — as an optical semiconductor filler — titanium oxide hydrosol 
(a trade name "PC-201".) After adding the Titan Kogyo K.K. make, the solid content of 25%, and 
the first [ an average of ] particle diameter of 20 nm so that a filler / 4 organic-functions 
silicone resin (condensation-compound conversion) weight ratio may be set to 2.0, By diluting 
with methanol so that total solids may be 5%, the antifouling property hard coating material 
constituent containing optical semiconductor filler mixing 4 organic-functions silicone resin was 
obtained. The average dispersed particle diameter of the optical semiconductor filler in this 
constituent was 105 nm. 
[0045] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 0.6 and 4 
organic-functions silicone resin 950 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio First [ an average of ] particle diameter of 2.0 
and a filler 208 copies of 20-nm <example 3> tetraethoxysilanes are diluted with 320 copies of 
methanol, Furthermore, 54 copies of water and 18 copies of 0.1 N chlorides were added and 
stirred. 4 organic-functions silicone resin solution was obtained by heating the obtained liquid in 
a 60 ** thermostat for 2 hours, and adjusting the weight average molecular weight (Mw) of 4 
organic-functions silicone resin which is a resultant to 2000. subsequently, this 4 organic- 
functions silicone resin solution — as an optical semiconductor filler — titanium oxide hydrosol 
(a trade name "PC-201".) After adding the Titan Kogyo K.K. make, the solid content of 25%, and 
the first [ an average of ] particle diameter of 20 nm so that a filler / 4 organic-functions 
silicone resin (condensation-compound conversion) weight ratio may be set to 2.0, By diluting 
with methanol so that total solids may be 5%, the antifouling property hard coating material 
constituent containing optical semiconductor filler mixing 4 organic-functions silicone resin was 
obtained. The average dispersed particle diameter of the optical semiconductor filler in this 
constituent was 105 nm. 
[0046] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 1.0 and 4 
organic-functions silicone resin 2000 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio First [ an average of ] particle diameter of 2.0 
and a filler 208 copies of 20-nm <example 4> tetraethoxysilanes are diluted with 266 copies of 
methanol, Furthermore, 126 copies of water and 18 copies of 0.1 N chlorides were added and 
stirred. 4 organic-functions silicone resin solution was obtained by heating the obtained liquid in 
a 60 ** thermostat for 2 hours, and adjusting the weight average molecular weight (Mw) of 4 
organic-functions silicone resin which is a resultant to 6500. subsequently, this 4 organic- 
functions silicone resin solution — as an optical semiconductor filler — titanium oxide hydrosol 
(a trade name "PC-201".) After adding the Titan Kogyo K.K. make, the solid content of 25%, and 
the first [ an average of] particle diameter of 20 nm so that a filler / 4 organic-functions 
silicone resin (condensation-compound conversion) weight ratio may be set to 1.0, By diluting 
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with methanol so that total solids may be 5%, the antifouling property hard coating material 
constituent containing optical semiconductor filler mixing 4 organic-functions silicone resin was 
obtained. The average dispersed particle diameter of the optical semiconductor filler in this 
constituent was 105 nm. 
[0047] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 2.0 and 4 
organic-functions silicone resin 6500 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio First [ an average of] particle diameter of 1.0 
and a filler 208 copies of 20-nm <example 5> tetraethoxysilanes are diluted with 266 copies of 
methanol, Furthermore, 126 copies of water and 18 copies of 0.1 N chlorides were added and 
stirred. 4 organic-functions silicone resin solution was obtained by heating the obtained liquid in 
a 60 ** thermostat for 2 hours, and adjusting the weight average molecular weight (Mw) of 4 
organic-functions silicone resin which is a resultant to 6500. subsequently, this 4 organic- 
functions silicone resin solution — as an optical semiconductor filler — titanium oxide hydrosol 
(a trade name "PC-201".) After adding the Titan Kogyo K.K. make, the solid content of 25%, and 
the first [ an average of ] particle diameter of 20 nm so that a filler / 4 organic-functions 
silicone resin (condensation-compound conversion) weight ratio may be set to 2.0, By diluting 
with methanol so that total solids may be 5%, the antifouling property hard coating material 
constituent containing optical semiconductor filler mixing 4 organic-functions silicone resin was 
obtained. The average dispersed particle diameter of the optical semiconductor filler in this 
constituent was 105 nm. 
[0048] 

Preparation conditions: - [Water] /[OR] mole ratio Weight average molecular weight of 2.0 and 4 
organic-functions silicone resin . 6500 poly methoxy polysiloxane which is - filler / 4 organic- 
functions silicone resin (condensation-compound conversion) weight ratio 20-nm <example 6> 4 
organic-functions silicone resin First [ an average of ] particle diameter of 2.0 and a filler (a 
trade name "methylsilicate MS51" and the Mitsubishi Chemical make.) 52% of Si0 2 content — as 

an optical semiconductor filler — titanium oxide hydrosol (a trade name "PC-201".) After adding 
the Titan Kogyo K.K. make, the solid content of 25%, and the first [ an average of ] particle 
diameter of 20 nm so that a filler / 4 organic-functions silicone resin (condensation-compound 
conversion) weight ratio may be set to 2.0, By diluting with methanol so that total solids may be 
5%, the antifouling property hard coating material constituent containing optical semiconductor 
filler mixing 4 organic-functions silicone resin was obtained. The average dispersed particle 
diameter of the optical semiconductor filler in this constituent was 110 nm. 
[0049] 

Preparation conditions: Weight average molecular weight of -4 organic-functions silicone resin 
1000 and a filler / 4 organic-functions silicone resin (condensation-compound conversion) 
weight ratio First [ an average of ] particle diameter of 2.0 and a filler 208 copies of 20-nm 
Comparative example 1> tetraethoxysilanes are diluted with 356 copies of methanol, 
Furthermore, 18 copies of water and 18 copies of 0.1 N chlorides were added and stirred. 4 
organic-functions silicone resin solution was obtained by heating the obtained liquid in a 60 ** 
thermostat for 2 hours, and adjusting the weight average molecular weight (Mw) of 4 organic- 
functions silicone resin which is a resultant to 950. Subsequently, the antifouling property hard 
coating material constituent for comparison which does not contain a filler at all was obtained by 
diluting this 4 organic-functions silicone resin solution with methanol so that total solids may be 
5%. 

[0050] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 0.6 and 4 
organic-functions silicone resin 950 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio 208 copies of 0 Comparative example 2> 
tetraethoxysilanes are diluted with 356 copies of methanol, Furthermore, 18 copies of water and 
18 copies of 0.1 N chlorides were added and stirred. 4 organic-functions silicone resin solution 
was obtained by heating the obtained liquid in a 60 ** thermostat for 2 hours, and adjusting the 
weight average molecular weight (Mw) of 4 organic-functions silicone resin which is a resultant 
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to 950. subsequently, this 4 organic-functions silicone resin solution — as an optical 
semiconductor filler — titanium oxide hydrosol (a trade name "STS-01 ".) By diluting with 
methanol so that total solids may be 5% after adding the Ishihara Sangyo Kaisha, Ltd. make, the 
solid content of 30%, and the first [ an average of ] particle diameter of 7 nm so that a filler / 4 
organic-functions silicone resin (condensation-compound conversion) weight ratio may be set to 
1.0, The antifouling property hard coating material constituent for comparison containing optical 
semiconductor filler mixing 4 organic-functions silicone resin was obtained. The average 
dispersed particle diameter of the optical semiconductor filler in this constituent was 80 nm. 
[0051] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 0.6 and 4 
organic-functions silicone resin 950 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio First [ an average of] particle diameter of 1.0 
and a filler 208 copies of 7-nm Comparative example 3> tetraethoxysilanes are diluted with 266 
copies of methanol, Furthermore, 126 copies of water and 18 copies of 0.1 N chlorides were 
added and stirred. 4 organic-functions silicone resin solution was obtained by heating the 
obtained liquid in a 60 ** thermostat for 2 hours, and adjusting the weight average molecular 
weight (Mw) of 4 organic-functions silicone resin which is a resultant to 6500. subsequently, this 
4 organic-functions silicone resin solution — as an optical semiconductor filler — titanium oxide 
hydrosol (a trade name "STS-01".) By diluting with methanol so that total solids may be 5% after 
adding the Ishihara Sangyo Kaisha, Ltd. make, the solid content of 30%, and the first [ an average 
of] particle diameter of 7 nm so that a filler / 4 organic-functions silicone resin (condensation- 
compound conversion) weight ratio may be set to 2.0, The antifouling property hard coating 
material constituent for comparison containing optical semiconductor filler mixing 4 organic- 
functions silicone resin was obtained. The average dispersed particle diameter of the optical 
semiconductor filler in this constituent was 80 nm. 
[0052] 

Preparation conditions: - [Water] /[OR] Mole ratio Weight average molecular weight of 2.0 and 4 
organic-functions silicone resin 6500 and a filler / 4 organic-functions silicone resin 
(condensation-compound conversion) weight ratio First [ an average of] particle diameter of 2.0 
and a filler 7 nm[Formation of a cured coating film] : After painting each coating material 
composition obtained above with a spin coater coating machine on the surface of a glass base 
material, each paint article was obtained by calcinating for 30 minutes at 250 **, and forming a 
cured coating film. The thickness after hardening of a coat was 0.2-0.3 micrometer. 
[Evaluation of coat performance] : (Surface hardness) The pencil scratch test was done 
according to :JIS-K5400, the existence of the crack was observed with the optical microscope, 
and the pencil hardness which a crack generates was investigated. 

[0053](Abrasion resistance) : the wear test was done by contacting a canvas cloth to the 

painted surface of a paint article, and carrying out both-way sliding (load 50 g/cm 2 and 100 

g/cm , 60 mm of strokes) 1000 times using a traverse type abrasion tester. And the generating 
degree of the crack of a paint film surface was observed with the optical microscope after the 
wear test. The passage of the following [judging standard / the ]. 
[0054] 

O : with no crack. 

**: Several cracks per 1 -cm 2 occur, 
x: Many cracks occur and exfoliate. 

About the antifouling property hard coating material constituent (Examples 1-6 and comparative 
examples 2-3) which made the optical semiconductor contain, the organic-matters- 
decomposition nature of the paint film surface before and behind a wear test was also 
investigated. The following methods estimated the organic-matters-decomposition nature of the 
paint film surface. 

[0055](Organic-matters-decomposition nature) : the organic matter (oleic acid) was made to 
adhere to a paint film surface by pulling up at 1.5 mm/second in speed after immersing a paint 
article in the acetone solution of 1% of oleic acid, and drying for 5 minutes at 60 **. Thus, the 
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angle of contact over water was measured about the paint film surface to which the organic 
matter was made to adhere. Measurement of this angle of contact was performed in the back 

before irradiating with the ultraviolet rays of a black light (5 mW/cm 2 ) said paint film surface to 

which the organic matter was made to adhere for 12 hours. It is shown that the performance 

which disassembles the organic matter of a paint film surface is high, so that an angle of contact 

decreases greatly by the exposure of ultraviolet rays. 

[0056]An evaluation result is shown in Table 1. 

[0057] 

[Table 1] 
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[0058]Since the coating material composition of the comparative example 1 does not contain a 
filler at all compared with the thing of Examples 1-6, the surface hardness of a coat and its 
abrasion resistance are low so that it may see to Table 1. The grade of reduction of the angle of 
contact according [ the coating material composition of the comparative examples 2-3 ] after a 
wear test and to UV irradiation compared with the thing of Examples 1-6 was small (this 
difference had the direction more remarkable than the time of the load in a wear test being 50 

g/cm 2 at the time of 100 g/cm 2 ). Since this has the first [ an average of ] particle diameter of 
the filler contained in the coating material composition of the comparative examples 2-3 smaller 
than 10 nm, it is considered to be because for the filler near the paint film surface to be missing 
from a paint film surface by a wear test. 
[0059] 

[Effect of the Invention]An antifouling property hard coating material constituent given in either 
to claims 1-7, Since the silicone resin contained as one of the essential ingredients consists only 
of 4 organic-functions silicone resin, it has surface hydrophilicity (water wetting property), and 
the coat which demonstrates by this the performance which was excellent in fog resistance, 
storm sewage washing antifouling property, etc. can be formed. Since it is demonstrated from 
the time of film production even if such performances do not need an optical semiconductor for 
the manifestation, therefore it does not carry out UV irradiation, Even if it paints to the part to 
which ultraviolet rays do not hit easily or uses the paint article provided with this coat at the 
place where ultraviolet rays do not hit easily, the performance outstanding [ account of the 
upper ] can be obtained from the time of film production. The above-mentioned coat is excellent 
in the difficulty of getting damaged of surface hardness, abrasion resistance, and the surface, 
etc. by use of the silicone resin which consists only of 4 organic-functions silicone resin. 



file://C:¥Documents and Settings¥oonishi¥My Documents¥JPOEn¥JP-A~2000-1 ... 2008/05/09 



JP-A-200Q- 144054 



16/17 <<—>> 



[OOoQjSince the above-mentioned antifouling property hard coating materia! constituent contains 
at least one sort of fillers as further essential ingredient, it can give the various function by this 
filler to the coat which makes hardness of a cured coating film still higher, and is formed. Since a 
not less than 10- nm thing is used as this filler, even if the first [ an average of ] particle 
diameter is placed under a severe friction condition, sufficient abrasion resistance can be 
demonstrated and the coat which lack of the filler from the crack of a paint film surface and the 
paint film surface by wear does not generate easily can be formed. Since the maximum of the 
first [ an average of ] particle diameter of a filler is 30 nm, it can secure the smooth nature of 
the surfaces, such as a glass base material, and glossiness, and the transparency of a coat. 
[0061]Since the above-mentioned antifouling property hard coating material constituent is an 
inorganic system, it is rare for coat performance to be spoiled by addition of various additive 
agents, such as an optical semiconductor, and it can form the coat which moreover does not 
deteriorate easily due to ultraviolet rays. If not only heat cure but a curing catalyst is included, 
since room temperature setting is also possible, use in the wide dry curing-conditions range or 
temperature requirement is possible for the above-mentioned antifouling property hard coating 
material constituent. Therefore, the substrate which organic materials, such as a substrate with 
the shape to which it is hard to apply heat uniformly, a substrate with a big size, and adhesives, 
are attached, and is inferior to heat resistance, Or since it can paint even when it is hard to 
apply heat like [ when performing coating work outdoors etc. to the substrates (for example, 
organic group material etc.) etc. which are inferior to heat resistance in itself paint being not only 
possible, but ], the industrial value is high. 

[0062]In the antifouling property hard coating material constituent according to claim 2. Since 4 
organic-functions alkoxysilane is used as a 4 organic-functions hydrolytic organosilane of the 
raw material of 4 organic-functions silicone resin, When applying and stiffening the paint which is 
easy to prepare a paint with easy acquisition of a raw material and containing 4 organic- 
functions silicone resin obtained, a condensation reaction occurs easily and, as a result, there is 
an advantage, such as being easy to become a hard coat. 

[0063]In the antifouling property hard coating material constituent according to claim 3, since an 
inorganic oxide is used as a filler, there is an advantage of the abrasion resistance of cured 
coating with easy uniform dispersion of the filler to the inside of 4 organic-functions silicone 
resin which is excellent in chemical stability, such as solvent resistance and acid resistance, 
improving more. Since the antifouling property hard coating material constituent according to 
claim 4 contains an optical semiconductor as the above-mentioned inorganic oxide, it can form 
the outstanding coat which also demonstrates enough the various characteristics originating in 
photocatalyst effects of an optical semiconductor, such as antibacterial properties and 
deodorization nature. The hydrophilic nature (wettability) of a coat is further raised for the 
photocatalyst effect of an optical semiconductor, and there is an effect of making a higher level 
attain fog resistance, the antifouling property by storm sewage washing, etc., or making it 
maintain for a long period of time in it. There is also an antifouling effect by an antistatic 
function. 

[0064]Since a photocatalyst effect can be demonstrated even if it will not expose it to ultraviolet 
rays after that, once it excites the optical semiconductor, the coat containing it, While it is 
usable also in the part that ultraviolet rays do not hit easily, a period until an optical 
semiconductor demonstrates an effect, Since the giving hydrophilic characteristic effect by 4 
organic-functions silicone resin mentioned above complements the function (especially 
hydrophilic nature of a paint film surface) of an optical semiconductor, the coat obtained from 
the antifouling property hard coating material constituent containing an optical semiconductor 
turns into an ideal hydrophilic coat film. 

[0065]By changing the rate of resin and the optical semiconductor which are contained in the 
antifouling property hard coating material constituent containing an optical semiconductor, the 
above-mentioned various function nature by a photocatalyst effect, paint film property, etc. are 
controllable according to a use. In the antifouling property hard coating material constituent 
according to claim 5, since the sol-like filler which comes to carry out uniform dispersion of the 
filler to the mixed solvent of water, an organic solvent, or water and a hydrophilic organic solvent 
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is used as the above-mentioned filler, uniform dispersion of the filler can be easily carried out 
into a constituent. Therefore, the various function by this filler can be demonstrated enough. . 
[ whether this soHike filler is mixed by that reaction mixture at the time of hydrolysis (portion) 
of 4 organic-functions hydrolytic organosilane, and ] Or since it is introduced into the 
constituent by being mixed with generated 4 organic-functions silicone resin after hydrolysis 
(portion) of 4 organic-functions hydrolytic organosilane, the film formability of this constituent 
can be raised or a manufacturing process can be simplified. 

[0066]In the antifouling property hard coating material constituent according to claim 6. Since 
the average dispersed particle diameter of the filler in the state where it distributed in this 
constituent is not less than 10 nm, even if placed under a severe friction condition, sufficient 
abrasion resistance can be demonstrated and the coat which lack of the filler from the crack of 
a paint film surface and the paint film surface by wear does not generate easily can be formed. 
Since the maximum of the above-mentioned average dispersed particle diameter is 200 nm, it 
can secure the smooth nature of the surfaces, such as a glass base material, and glossiness, and 
the transparency of a coat. 

[0067]In the antifouling property hard coating material constituent according to claim 7. Since 
the wt. ratio (a filler / 4 organic-functions silicone resin; solid content standard) of the filler to 
the condensation-compound equivalent unit of 4 organic-functions silicone resin contained in it 
is 0.1 or more, the addition effect of a filler can fully be acquired. Since the above-mentioned 
ratio is four or less, generating of the crack by superfluous addition of a filler can be suppressed, 
and the fall of coat performance can be prevented. 

[0068]A paint article given in either to claims 8-1 1, In order to equip the surface of a substrate 
with the coating layer which becomes either to claims 1-7 from the cured coating film of the 
antifouling property hard coating material constituent of a statement, it has the various 
outstanding characteristics and advantage of the above-mentioned antifouling property hard 
coating material constituent and the above originating in the coat formed. In order to use a glass 
base material and a glass mirror substrate for the paint article according to claim 9 or 10 as a 
substrate, respectively, Not only in the fog resistance which was excellent in the coat formed 
from the above-mentioned antifouling property hard coating material constituent, and antifouling 
property, Outstanding abrasion resistance under high surface hardness and a severe friction 
condition, the surface difficulty of getting damaged, the lack tightness of the filler from the 
surface by wear, etc. about the coat can be employed efficiently effectively. 
[0069]Since the thickness of the coating layer which consists of a cured coating film of the 
above-mentioned antifouling property hard coating material constituent is 0.1-0.5 micrometer, 
neither a crack nor exfoliation produces the paint article according to claim 1 1 easily in this 
coating layer. 



[Translation done.] 
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